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1 . A compatible optical pickup device to receive first and second optical disks 
having different thicknesses, comprising: 

a light source to emit a tight having a wavelength longer than 660 nm; 

an objective lens having a near axis area, a ring type annular lens area, and a far axis 
area with respect to an apex, said objective lens 

to focus the light emitted from said tight source to form a first light spot when me 
first optica! disk, which is relatively thin, is received , and a second light spot when the second 
optical disk, which is relatively thtcK, is received, and 

the first tight spot has an FWHM {full width at half maximum) less than or equal to 
0,72 with fespect to the first optica! disk, and the second light spot has an FWHM greater 
than or equal to 0.8 urn with respect to the second optical disk; 

an optical path changer arranged on an optical path between said fight source and said 
objective lens to selectively change a proceeding path of incident light; and 

a photodetector to receive Sight reflected by the received one of the first and second 
optical disks and having passed through said objective lens and said optical path chancer, and 
to detect an information signai and/or an error signal . 

2. The device as claimed in claim 1 , wherein the first optical disk is an optical disk 
of a DVD family, and the second optical disk is an optical disk of a CD famiiy. 

3. The device as claimed in claim 1, wherein said light source emits the light having 
a wavelength between 680 - 780 nm. 

4. The device as claimed in claim 3, wherein said objective lens has an effective 
numerical aperture greater than or equal to 0.63 with respect to the first optical disk, and an 
effective numerical aperture less than or equal to 0.53 with respect to the second optical disk. 

5. The device as claimed in claim 1 , wherein said light source emits light having a 
wavelength between 750 - 770 nm. 
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S. The device as claimed in claim 5, wherein said objective lens has an effective 
numerical aperture greater than or equal to 0 J with respect to the first optical disk, whfeh is 
relatively thin, and an effective numerical aperture less than or equa! to 0-53 with respect to the 
second optica? disk, which m relatively thick, 

7, The device as claimed in claim 1, wherein said objective lens has an effective 
numerical aperture greater than or equal to 0,7 with respect to the first optical disk, which is 
relatively thin, and an effective numerical aperture less than or ©qua! to 0,53 with respect to the 
second optical disk, which is relatively thick. 

The device as claimed in cteirn 1 , wherein the ring-type annular lens area of said 
objective lens is optimized to the second optical disk so that, 

when the first optical disk is to be reproduced/recorded, ibe light that farms the first fight 
spot passes through the near axis area and the far axis area and is focused on an information 
recording surface of the first optica] disk, and 

when the second opticai disk ss to be reproducedyr^corded, th£ light that forms the 
second light spot passes through the near ax& area and the annular [ens area and is focused 
on the information recording surface of the second optical disk. 

9- The device as claimed in daim 4> wherein the ring-type annular fens area of said 
abjective lens is optimized to the second optical disk so that 

when the first optica* disk Is to be reproduced/recorded, the light that forms the first light 
spot passes through the near axis area and the far axis area and is focused on an Information 
recording surface of the first optica) disk, and 

when the second optical disk is to be reproduced/recorded, the light that forms the 
second light spot passes through the near axis area and the annular Jens area and is focused 
on the information recording surface of the second optical disk. 

10, The device as claimed in daim 6 r wherein the ring-type annular iens area of said 
objective iens optimized to the second optical disk so that 

when the first optical disk is to be reproduced/recorded, the fight that forms the first light 
spot passes through the near axis area and the far axis area and is focused on an information 
recording surface of the first optical disk, and 
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when the second optical disk is to be reproduced/recorded, the light that forms the 
second light spot passes through the near axis area and the annular iens area and is focused 
on the information recording surface of the second optical disk, 

11. The device as claimed in claim ?> wherein the ring-type annular iens area of said 
objective lens is optimteed to Hie second optical disk so that, 

when the first optica* disk is to be reproduced/recorded, the light that forms the first light 
spot passes through the near axis area and the far axis area and is focused on an information 
recording surface of the first optical disk, and 

when the second optical disk Is to be reproduced/recorded, the fc.ghi that forms the 
second light spot passes through the near axis area and the annuiar lens area and is focused 
on the information recording surface of the second optical disk. 

1 2. The device as claimed in claim 1 « wherein said light source compiises en edge 
emitting laser or a vertical cavity surface emitting laser, and said optical path changer 
comprises: 

a polarization hologram element to diffract the incident light to a 0 th order ray, or +1* 
order and/or - 1 st order rays according to a linear polarization component thereof; and 
a wave plate to change the Tmear polarization of the incident light 

1 3. The device as claimed in daim i , wherein said light source comprises an edge 
emitting laser or a vertical cavity surface emitting laser, and said optical path changer comprises 
a beam splitter arranged between said Itght source and said objective tens !o transmit and/or 
reflect incident iighi 

1 4, The device as claimed in claim 13, wherein the beam splitter transmits or reflects 
the incident light according to a polarization of the incident light, and f urther comprising a wave 
plate arranged between the beam splitter and said objective lens to change the polarization of 
the incident tight, 

15. Tha device as claimed in claim 1 , further comprising a collimating iens on an 
optica! path between said optical path changer and said objective tens* 
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16. A compatible optical pickup device to receive first and second optical disks 
having different thicknesses* comprising: 

a light source to emit a light having a wavelength longer than 650 nm; 

an objective lens comprising a near axis area, a ring type annular lens area, and a far 
axis area with respect to an apex, said objective lens 

to focus the fight emitted from said Jight source to form a first light spot when the 
first optica! disk, which is relatively thin, is received, and a second light spot when the second 
optical disk, which is relativefy thick, is received, and 

having an effective numerical aperture greater than or equal to 0,63 with respect 
to the first optical disk and an effective numerical aperture less than or equal to 0,53 with 
respect to the second optical disk; 

an optical path changer arranged on an optical path between said light source and said 
objective lens to selectively change a proceeding path of incident light; and 

a photodetector to receive light reflected by the received one of the first and second 
optical disks and having passed through said objective tens and said optical path changer and 
to detect an information signal and/or an error signal. 

17. The device as claimed In claim 16, wherein the first optical disk is an optical disk 
of a DVD family, and the second optical disk is an optical disk of a CD family. 

1 3. The device as claimed in claim 16, wherein said fight source emits the light 
having a wavelength between 680 - 780 nrn. 

19. The device as claimed in claim 16, wherein said tight source emits the light 
having a wavelength between 750 - 770 nm. 

20, The device as claimed in claSm 16 t wherein the ring4ype annular lens area of 
said objective lens is optimized to the second optical disk so that, 

when the first optical disk is to be reproduced/recorded, the light that forms the first light 
spot passes through the near axis area and the far axis area and is focused on an information 
recording surface of the first optical disk, and 

when the second optica! disk Is to be reproduced/recorded, the fight that forms the 
second light spot passes through the near axis area and the annular tens area and Is focused 
on the Information recording surface of the second optical disk. 
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21 . (NEW) An optical pickup device that is compatible with first and second optical disks 
having different thicknesses, comprising; 

a Eight source to emit a light having a wavelength; 

an objective lens to receive the light to form a first Hght spot when the first optical disk is 
received, and a second fight spot when the second optical disk is received; 

a photodetector to receive light reflected by the received one of the first and second 
optical disks through said objective iens to detect a signal; and 

an optical path changer disposed between said light source and said objective tens to 
direct light from said light source to said objective iens along a first optical path, and reflected 
light from said objective lens to said photodetector along a second optical path different from the 
first optical path, 

wherein the wavelength is 

greater than a maximum absorption rate for the first optical disk, and 
iess than a wavelength at which reflection rates before and after recording are 
roughly equal, 

22. (NEW) The optical pickup of cteim 21 , wherein the wavelength is equal to or 
between 750 nrn and 770 nm, 

23. (NEW) The optical pickup of claim 21, wherein said optica! path changer comprises 
a holographic beam spBter to diffract fight into a 0 m order ray directed along one of the first and 
second optica! paths, and ± 1 K order rays such that one of the ± 1 &l order rays is directed aiong 
the other of the first and second optical paths. 

24. (NEW) The optical pickup of claim 23, further comprising a common base upon 
which said light source and said photodetector are disposed adjacent to each other 

25. (NEW) The optical pickup of ctaim 23, wherein the holographic beam splitter 
comprises; 

a holographic element to diffract the tight into the 0* order and ± 1 s " order rays; and 
a wave plate to convert incident light from one of linearly polarized light and circularly 
poiarized tight to the other of the iineariy poiarized light and the circularly polarized tight 
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26. (NEW) The optical pickup of claim 21, wherein: 

the first light spot has a FWHM (full width at half maximum) less than or equal to 072 jum 
with respect to the first optical disk; 

the second light spot has a FWHM greater than or equal to 0,8 &m with respect to the 
second optica! disk; and 

the first optical di$k is thinner than the second optical disk. 

27, (NEW) The optical pickup of claim 21, wherein: 

said objective lens comprises an annular ring disposed between an inner area and an 
outer area; 

the first light spot is formed on the first optical disk using light incident on the inner and 
outer areas; and 

the second fight spot is formed on the second optica! disk using Itght incident on the inner 
area, but not fight Incident on the outer area. 

28. (NEW) The optical pickup of claim 27, wherein the annular ring comprises an 
aspherical area such that light incident on the aspherical area is not used to form the first light 
spot, but is used to form the second fight spot, 

29. {NEW) The optical pickup of claim 27, wherein the annular ring composes an 
aspherical area such that light incident on the aspherical area is not used to form the first and 
second light spots, 

30. (NEW) The optical pfckup of claim 27, wherein the annular ring comprises a blocking 
or scattering area such that light incident on the blocking or scattering area is not used to form 
the first and second light spots. 

.31. (NEW) The optical pickup of claim 21, wherein: 

said objective lens has a numerical aperture that Is 0.63 or greater for the first optical 
disk, and a numerical aperture of 0.53 or less for the second optical disk; 
and the first optica! disk is thinner than the second optica! disk. 



Application/Control Number: 09/899,501 
Art Unit: *** 



Page 8 



32, (NEW) The optical pickup of claim 21, wherein said optical pa th changer comprises: 
a pofarizing beam splitter to 

reflect one of the light from said Sight source and the reflected light from said 
objective lens along one of the first and second optical paths* and 

transmit the other of the tight from said fight source and the reflected light from 
said objective lens along the other of the first and second optica! paths; and 

a wave piate disposed between the poiarmng beam splitter and said objective tens (o 
change a polarization of incident iEght 

33. (NEW) The optical pickup of claim 21 , further comprising a diffraction element 
disposed atong the first optical path to diffract the light from said light source, wherein said 
photodetector detects a differential push-pull signal in accordance with the diffracted light. 
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34. (NEW) The optical pickup of claim 21, wherein said objective iens has an OPDrms 
that is less than 0.4 at a field height of 1 .0 . 

35. (NEW) The optical pickup of claim 21 , wherein said objective iens has an OPDrms 
that is roughly equal to 0,4 at an optical disk tilt of 0.35 , 

36. (NEW) An optica! pickup device that is compatible with first and second optical disks 
having different thicknesses, comprising; 

a light source to emit a fight having a wavelength longer than 650 nm; 
an objective lens to receive the light and is designed in relation to the wavelength to form 
a first tight spot having a FWHM (full width at half maximum) that is less than or 
equal to 0-72 #m when the first optical disk is received, and 

a second light spot having a FWHM that is greater than or equal to 0.8 &rt\ when 
the second optical disk is received; 

a photodetector to receive light reflected by the received one of the first and second 
optical disks through said objective lens to detect a signal; and 

an optical path changer disposed between said light source and said objective tens to 

direct 

the light from said light source to said objective lens atong a first optical path > and 
the reflected light from said objective lens to said photodetector along a second 

optical path different than the first optical path r 

wherein the optical pickup device records and reproduces data to and from the received 

one of the first and second optical disks. 

37. (NEW) The optical pickup of claim 36, wherein the first optical disk is an optical disk 
of a DVD family, and the second optical disk is an optical disk of a CD family, 



